I. INTRODUCTION
It seems evident, from data compiled by Pickerill, that savage races have very good teeth, whereas about 95 percent of the number of civilized persons have dental caries; and also that this condition is not due to heredity, since the change in the teeth follows the process of civilization, no matter how rapidly this process is effected. That diet has something to do with tooth preservation seems probable, since a pyorrhea-like affection is characteristic of scurvy and the teeth become imperfect as a result of rickets. Dr. Edwin F. Robb,2 working in my laboratory, has shown that in scurvy the calcium stores of the body are depleted, and that much calcium passes out in the urine. The bones dissolve by enlargement of the marrow cavities. I have found osteodentine in the pulp cavity in scurvy.2 Until we know more about the nature and causes of the " deficiency" diseases, we cannot determine how prevalent they are. Many ill defined illnesses may be incipient cases of "deficiency" diseases.
With the possible exception of pellagra (and related diseases, such as acrodynia), which seems to depend on protein deficiency, all the "deficiency" diseases appear to be due to lack of some chemical substance of unknown composition, called vitamile for lack of a better name. Durand found dental caries in a larger percentage of children that had been fed in infancy on sweetened condensed milk, than in children that had been breast fed. Condensed milk has a low vitamine content, due to partial destruction of vitamines by heat and to dilution of vitamines with a vitamine-free substance, sugar.
It seems very probable that, if we knew all the foods eaten by savage races and ate them in the amounts eaten by savages, the incidence of dental caries would be greatly decreased. This opinion specially includes the diet of the infant during the period when the teeth are developing. Since savages had practically no "artificial" infant food except the banana, which is said not to be indigenous to America and certainly was not to the greater part of North America, American Indians must have nursed their infants for a long period. It is said that the Fijians nursed their infants three years and gave them bananas and other things in addition. It seems necessary to conclude that the infants of American Indians could not have survived if the period of nursing had not been as long as that.
Ethno-botanists list a number of plants that were and are eaten by children of American Indians. While the papoose was not allowed to crawl around, it must have been dependent on what was given to it. I have seen mothers chew food until it was soft and then give it to infants to eat. This method of feeding was probably common among savages. The fact that some infants, that have been breast fed for three years, are undernourished, does not indicate the presence of deleterious substance in the milk, but rather an insufficiency of some substance that could be supplied by the suitable addition of other food, without the necessity for weaning.
I had occasion to make observations of the diet and teeth of Mexicans, during the years from 1888 to 1903, in various parts of Mexico and on the Mexican border. The Mexican has good teeth. The conclusion from these casual observations of the teeth of the Mexican-that they are good teeth is corroborated by the records of the U. S. Army Draft Boards, in the contrast of the poor teeth of the general draftees with the excellent teeth of the draftees along the Mexican border that included men of Mexican descent. As to the food eaten by Mexicans: my observations, coming long after the Spanish settlers had introduced sugar-cane, peaches, oranges and other plants, do not relate to the primitive diet, but they indicate that certain accounts that have been published about that diet are misleading. Hopewell-Smith states that "the Indians of Mexico seldom employ condiments for flavoring food, which is generally simple in character and taken cold.". On the contrary, the further I travelled from railroad communication, the better flavored I found the diet of the Mexicans. When we bear in mind that yuccas and nolinas, such as Dasylerion texanum, too woody for a horse or cow to eat, are used by Mexicans for making beverages, the impression will be gained that the Mexican uses everything possible for food and drink. We now know that yeast is a rich source of watersoluble vitamine. The Mexicans imbibed cultures of wild yeast in the fermented pulque, sotol, and other drinks. It was only after the advent of the white man that these nutritious drinks were distilled to form the mescal, tequila, and sotol aquardiente, that have largely replaced the former.
Besides eating food from nearly every phylum of the animal and plant kingdoms, the Indians imbibed a large number of drinks made by extracting. plants with hot or cold water and hence containing water-soluble vitariines. Since the North American Indians seem to be the best known in this regard, a (partial) list of the plants they used is given below, followed by a list of tropical American plants that have found their way into the United States and may have done so occasionally in pre-Columbian days. Some of these plants were cultivated by North American Indians, especially corn, beans, pumpkins and squashes. Since it is immaterial from a nutritional standpoint whether vitamines are taken as food or medicine, these two groups of'plants are not separated in the appended lists (1 and 2). The foregoing lists contain some plants, such as Datura and poison ivy, that are poisonous, but were nevertheless taken internally and may have functioned as a source of vitamine. The Indians used Datura as an anesthetic in surgical operations and ate poison ivy in order to de-sensitize themselves. One might suppose that plants that were considered to be medicines were taken in such small quantities, and so infrequently, that they could not have been important sources of vitamine. The quantities varied of course, but were sometimes considerable, three pints of a decoction often having been given in two days. Diarrhea was very prevalent among the Indians and hence medication was frequent.
The supply of wild plants was by no means unlimited and the Indians are supposed to have cultivated many species. Besides the corn, beans, squashes, pumpkins and potatoes that we have obtained from the Indians, they planted other species. The watermelon is generally supposed to have come from Africa but, according to Gilmore, the Indians of the Missouri River region cultivated a small spherical variety before the introduction of the modem varieties. Indians planted Jerusalem artichokes and sunflowers, and aided in the distribution of many wild fruits and land and water plants. Whether the Indians tilled the soil in the case of the latter seems doubtful, but they are said to have protected them. The Indians of the Pacific Coast did not cultivate the soil, but they lived largely on plant food. Their habit of gathering roots resulted in the name "Digger Indian."
From the standpoint of vitamines, the mode of preparation of food is of importance. The Indian method of boiling corn in potash or lime-water may have lessened the vitamine content in the corn but, since the boiling was applied to the whole grain, probably considerable water-soluble vitamine was left in it. Corn was eaten whole after this treatment or ground while wet. Mexicans grind wet corn on the metate, but some of them take the wet corn each day to an ixtamal mill and have it ground by power. Some Indians ground the corn in the dry state. Acorns were soaked in water after grinding, a process that probably removed much of the water-soluble vitamine. The great superiortiy of the Indian method of milling was due to the fact that the germ was not removed. The germ that contains the vitamine is removed from nearly all the cereals we eat, and fed to stock. This is good for the stock, but no one has been able to prove that it is good for us.
The antiscorbutic vitamine is the most perishable and difficult to store for winter. Drying of most vegetables destroys this vita-mine. Only very acid foods, such as tomatoes or some fruits, have been shown to be antiscorbutic in the dry state. The Indian kept antiscorbutics for winter in the form of dried fruits and fresh foods. Not only were roots and tubers stored for winter, but such perishable things as watermelons were stored by wrapping in yucca leaves and suspending from the rafters.
The fact that Indians were well supplied with vitamine does not prove that vitamines are responsible for good teeth but suggests at least that the subject is worthy of further study. Many of the foods eaten by Indians required more mastication than ours. " Chewing" is considered bad manners by us and is discouraged in many ways. We have developed such a fear of germs that we discourage our children from "chewing" many raw plants that were "chewed" by Indians.
From consideration of the data compiled by Pickerill one might suppose that a good definition of a civilized man is a man with carious teeth. From this standpoint the Mexican is not completely civilized and we may have the opportunity of studying the process of his civilization. The difficulty in studying the question experimentally on animals is due to the fact that few animals are sufficiently civilized to develop caries, although old dogs frequently have pyorrhea. m. SUMMARY North American Indians had good teeth. This condition was probably due to complete adequacy of diet. The Indians ate a greater variety of foods than is generally supposed. Their vegetable foods were of such nature, and so preserved and prepared, as to furnish all three classes of vitamines. Since lack of vitamines causes changes in the teeth (scurvy) or improper development of the teeth (rickets), the abundance of vitamines in the diet of Indians probably had much to do with the state of their teeth. These are merely suggestions intended to stimulate research along this line.
